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1. Title of invention: Device for Synthesizing Television Stereoscopic Images 

2. Claims: 

1. Lens (b) is placed at the distance (y) so that the light bundle coming from a shelf 
for real objects (a) of the subject projection chamber (1) forms an inverted image after passing 
through lens (b), half mirror (cl) is axially tilted and attached at one outer edge of this lens (b) 
and its reflective surface side is the viewing part (x), and its back surface side is subject 
projection chamber (2). 



2. A plurality of subject projection frames (dl) are vertically arrayed in subject 
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projection chamber (2), half mirrors (c2) are attached at an angle to the lower edge of each 
frame, transparent glasses (e) that have dimmable illuminations are placed at certain distances 
from these half mirrors (c2), and the half mirror (c2) that is attached to the top stage is 
positioned behind aforementioned half mirror (cl). 

3. Half mirror (c3) in the bottom stage is attached to the lower edge of subject 
projection frame (d2) and tilted downwards, mirror (c4) is attached in the direction of its 
reflection, and mirror (c5) is attached to subject projection chamber (3). 

4. Device for synthesizing television stereoscopic images according to Claim 1 
wherein the shelf for real objects (a) of the subject projection chamber (1) is a flat plate painted 
black and has a dimmable illumination. 

5. Device for synthesizing television stereoscopic images according to Claim 1 
wherein the phosphor surface of a television (fl) is inserted into the shelf for real objects (a) of 
the subject projection chamber (1 ) and reproduces an image. 

6. Device for synthesizing television stereoscopic images according to Claim 1 
wherein a mirror (c6) is tilted forward at a 45° angle in place of the shelf for real objects (a) of 
the subject projection chamber (.1) and reflects the image of subject projection frame (dl) that 
is placed at a distance (y) from lens (b) in the incident direction. 

7. Device for synthesizing television stereoscopic images according to Claim 1 
wherein a plurality of phosphor surfaces of televisions (f2) are inserted into the plurality of 
subject projection frames (dl) of subject projection chamber (2). 

8. Device for synthesizing television stereoscopic images according to Claim 1 
wherein the phosphor surface of a television (£2) is mounted, is pre-divided multiply on the 
same screen from near field to far field and recorded, the near field is reflected by half mirror 
(c2) of the top stage, the far fields being reflected in distance order by the lower stages, and the 
unnecessary areas are masked by a shielding materia] (g). 

9. Device for synthesizing television stereoscopic images according to Claim 1 
wherein movie screens G) are stretched over the plural subject projection frames (dl) of the 
subject projection chamber (2), the shelf for real objects (e) is removed, and a movie projected 
on the entire surface. 

10. Device for synthesizing television stereoscopic images according to Claim 1 
wherein puppet devices that have dimmable illumination are inserted in the plural subject 
projection frames (dl) of the subject projection chamber. 

11. Device for synthesizing television stereoscopic images according to Claim 1 
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wherein dimmable illumination is placed in the plural subject projection frames (dl), and real 
objects can be displayed with a black surface in the background. 

12. Device for synthesizing television stereoscopic images according to Claim 1 
wherein shelves for real objects (e) made of transparent glass plates are placed in the gaps of 
the half mirrors (e) of subject projection chamber (2), and the real objects are illuminated with 
dimmable illumination. 

13. Device for synthesizing television stereoscopic images according to Claim 1 
wherein operating openings (h) are provided in the back of the shelves for real objects (e) that 
are made of transparent plates placed horizontally in 12, and real objects are inserted from 
them onto the shelves for real objects (e) and operated. 

14. Device for synthesizing television stereoscopic images according to Claim 1 
wherein horizontal stick puppets for puppet theater are inserted in place of the real objects of 
13, these puppets have manipulation sticks attached to the legs of conventional puppets, are 
placed horizontally on the shelves for real objects (e) and are manipulated via the operating 
openings (h). 

15. Device for synthesizing television stereoscopic images according to Claim 1 
wherein transparent glass is used for half mirrors (cl) (c2). 

16. Device for synthesizing television stereoscopic images according to Claim 1 
wherein mirror (c5) is removed from subject projection chamber (3) and a spatial perception 
plate is provided. 

3. Detailed Description of Invention 

(Industrial Field of Application) 

This invention relates to devices for synthesizing television stereoscopic images that 
can display images that have been made primarily for television stereoscopic image synthesis 
devices together with real objects with rich depth perception, and can be used for performances 
of puppets synthesized with stereoscopic images. 

(Prior Art) 

Until now, the viewing of stereoscopic images using the differences between the eyes 
has used filters or shutters in adapters for eyeglasses. The first stereoscopicy recognition 
occurs in the brain due to the image being transmitted through the separate pupils of the two 
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eyes and the image itself is not stereoscopic. 

Therefore, it is not possible to have stereoscopic synthesis of an image and a real 
object on the same screen because the image of the stereoscopically synthesized screen is 
double by the differences between the eyes, adapters such as eyeglasses are need also for the 
stereoscopic image, and they cannot be viewed with the naked eye. Also, since the puppets in 
puppet shows are suspended in space, so while the operator may make efforts, complicated 
tricks are not possible because the puppet itself is a real image. 

(Objective) 

Focussing on these points, the objectives of this invention are to, without binocular 
processing of the images themselves, create depth with multiple superimposed layers by 
reflecting multiple planar images by half miiTors; create infinite depth by cycling the 
reflections of half mirrors; make the frontmost image protrude sterically by using a lens; create 
sterically rich synthesized images for pictures and real objects by inserting real objects in the 
spaces between the image layers; and provide for the horizontal manipulation and complicated 
performance of puppets by using this device as a puppet theater; wherein a plurality of subject 
projection frames are stacked vertically; the pictures projected in these subject projection 
frames are preparatorily and simultaneously reproducing in pictures ranging from near field to 
far field; these pictures are transported upwards by being refected by half mirrors; infinite 
depth is made by partially cyclic reflections; real objects are placed, displayed and manipulated 
on a plurality of transparent glass shelves provided in the spaces between the half mirrors; a set 
of pictures are synthesized into a multiplanar image by the upper stage half mirrors; and the 
picture of the frontaiost plane is protruded by passing through a lens. 

(Working Examples) 

This invention is described in detail below based on the Working Examples. 

If a real object is placed on the real object shelf (a) of subject projection chamber (IX 
is illuminated with a dirnmable illumination, and lens (b) is placed at a distance (y) at which 
this light bundle is inverted after passing through lens (b), the light bundle is again inverted by 
being reflected by half mirror (cl) that is tilted forward and attached in the upper part and 
returns to its original orientation. The image is seen as protruding due to the action of lens 
(b), and since the subject projection chamber (2) that is provided behind half mirror (cl) is 
seen as semhransmitted in the rear, the image of subject projection chamber (1) is seen as 
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actually flying out in the viewing opening (x). If the phosphor surface (fl) of a television is 
inserted into this real object shelf (a) and an image projected, as above, this light is inverted 
after passing through lens (b), is reflected by the half mirror (cl) that is tilted forward and 
attached in the upper part, and the image is seen as acually protruding due to the action of lens 
(b). Also, one can provide a mirror (c6) that is angled at 45° in place of real object shelf (a) 
and television phosphor surface (fl), make the incident direction horizontal, and reflect an 
image from a subject projection frame (dl) of subject projection chamber (2), but in this case a 
reverse image is input because the image is inverted. The plurality of subject projection 
frames (dl) are stacked vertically in subject projection chamber (2) and the images in the 
frames are reflected by half mirrors (c2) that are tilted forward along the vertical axis and 
attached to lower edges of the subject projection frames (dl) that have inserted in them real 
objects such as puppets or the like that are iUurninated by dimmable illumination, the phosphor 
surfaces of televisions (f2), movie screens (j) or the like. Real object shelves (e) made of 
transparent glass are provided horizontally in the spaces between half mirrors (c2), and real 
objects are illuminated by dimmable illumination. Operating openings (h) are provided in 
the back surface, real objects for display are inserted and removed, or puppets are laid on real 
object shelves (e) and manipulated from operating openings (h). If the puppets are 
illuminated, their virtual image passes through the half mirrors and floats in the viewing 
opening (x), and is gradually made transparent and extinguished by darkening the illumination. 
If one then places another puppet in a subject projection frame (dl) and gradually illuminates 
it, the puppet of the real object shelf (e) and the puppet in the subject projection frame (dl) are 
reflected by half mirror (c2) and superimposed, so appear to have changed. 

A set of images in subject projection chambers (2) and (3) are reflected by the top 
stage half mirror (2), are semitransmitted through the half mirror of aforementioned subject 
projection chamber (1), and all appear superimposed in viewing opening (x). In the case that 
the depth on the screen is increased, the projection distance is extended by increasing the 
number of subject projection frames (dl) and real object shelves (e), or the reflection is made 
infinite by mirror (c2) and mirrors (c3), (c4) and (c5). And the projection distance can be 
extended by mirrors (c4) and (c5) as shown in Drawing 3, or place a spacial ... plate that is 
dimmably illuminated in the incident direction of mirror (c4) as shown in Drawing 4. Here 
one uses transparent glass because the brilliance of the screen is lost in passing throug the 
semitransparent mirrors. One can use thin glass to reduce double images and improve 
reflection conditions by excluding light from inside the subject projection chambers and by 
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painting them black. 

The above real objects can be chosen as needed to match the images and the like, and 
can be used in real object projection chamber (1) alone or in real object projection chamber (2) 
alone. Also, one can array the subject projection frames (dl ) laterally rather than vertically, 
and use the whole half mirror also as the viewing surface rather than providing a particular 
viewing opening (x). 
(Effects) 

According to this invention as described above, one can provide a stericaily rich 
multiplane image to the viewer by making the image fly out at the front screen using a 
phenomenon in which the image appears to protrude if the lens is gradually distanced from the 
physical point at a distance at which the image inverts, by dividing a television screen into 
multiple parts and separating near field images from far field images by masking these parts, 
by rotating the picture of the opaque subject projection frames into semitransparent screens by 
reflecting them by half mirrors, by making the viewer perceive as if the semitransparent 
screens are arrayed directly to the rear by a forward half mirror attached to the stacked subject 
projection frames, by obtaining infinite depth by cycling the mirror reflections, by adding real 
objects that are placed on shelves for real objects that are provided in the gaps between the half 
mirrors, and by superimposing this plurality of planar images. Also, one can reduce the labor 
required for manipulating puppets when this device for synthesizing television stereoscopic 
images is used as a puppet theater and combined with television images because the puppets 
are manipulated horizontally rather than the conventional way of suspending them in space, 
the number of puppets operated per person can be greatly increased, and trick performances 
such as rapid scene changes and the introduction and change of puppets can be easily 
performed by dimming the illumination. 

4. Brief Description of the Drawings 

Drawing 1 is an explanatory drawing showing the light paths of the images in the 
device for synthesizing television stereoscopic images of this invention. 

Drawing 2 is an explanatory drawing showing the light paths when a television is 
placed in subject projection chamber (1 ) of the same device. 

Drawing 3 and drawing 4 are explanatory drawings showing the light paths of images 
for other Working Examples of this invention. 

Drawing 5 is an explanatory drawing showing the light paths of images when screens 
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are attached in this invention. 



Legend 
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Amendment 

November 24, 1988 
Patent Commissioner 

1. Case September 25, 1987, Patent Application Sho 62-240255 

2. Title of Invention: Device for Synthesizing Television Stereoscopic Images 

3. Persons making amendment 
Relation to case: Patent applicant 

Address: 2-40-22, Hanugi, Setagaya-ku, Tokyo 
Name: Kobayashi, Yuichi 

4. Object of amendment: Claims of patent specification 

5. Content of amendment: As attached 

Specification 

1. Title of invention: Device for Synthesizing Television Stereoscopic Images 

2. Claims: 

1 . Lens (b) is placed at the distance (y) so that the light bundle coming from a shelf 
for real objects (a) of the subject projection chamber (1) forms an inverted image after passing 
through lens (b), half mirror (cl) is axially tilted and attached at one outer edge of this lens (b) 
and its reflective surface side is the viewing part (x), and its back surface side is subject 
projection chamber (2). 

2. A plurality of subject projection frames (dl) are vertically arrayed in subject 
projection chamber (2), half mirrors (c2) are attached at an angle to the lower edge of each 
frame, transparent glasses (e) that have dimmable illuminations are placed at certain distances 
from these half mirrors (c2), and the half mirror (c2) that is attached to the top stage is 
positioned behind aforementioned half mirror (cl). 

3. Half mirror (c3) in the bottom stage is attached to the lower edge of subject 
projection frame (d2) and tilted downwards, mirror (c4) is attached in the direction of its 
reflection, and mirror (c5) is attached to subject projection chamber (3). 

4. Device for synthesizing television stereoscopic images according to Claim 1 
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wherein the shelf for real objects (a) of the subject projection chamber ( 1) is a flat plate painted 
black and has a dimmable illumination. 

5. Device for synthesizing television stereoscopic images according to Claim 1 
wherein the phosphor surface of a television (fl ) is inserted into the shelf for real objects (a) of 
the subject projection chamber (1) and reproduces an image. 

6. Device for synthesizing television stereoscopic images according to Claim 1 
wherein a mirror (c6) is tilted forward at a 45° angle in place of the shelf for real objects (a) of 
the subject projection chamber (1) and reflects the image of subject projection frame (dl) that 
is placed at a distance (y) from lens (b) in the incident direction. 

7. Device for synthesizing television stereoscopic images according to Claim 2 
wherein a plurality of phosphor surfaces of televisions (f2) are inserted into the plurality of 
subject projection frames (dl ) of subject projection chamber (2). 

8. Device for synthesizing television stereoscopic images according to Claim 2 
wherein the phosphor surface of a television (f2) is mounted, is pre-divided multiply on the 
same screen from near field to far field and recorded, the near field is reflected by half mirror 
(c2) of the top stage, the far fields being reflected in distance order by the lower stages, and the 
unnecessary areas are masked by a shielding material (g). 

9. Device for synthesizing television stereoscopic images according to Claim 2. 
wherein movie screens (j) are stretched over the plural subject projection frames (dl) of the 
subject projection chamber (2), the shelf for real objects (e) is removed, and a movie projected 
on the entire surface, 

10. Device for synthesizing television stereoscopic images according to Claim 2 
wherein puppet devices that have dimmable illumination are inserted in the plural subject 
projection frames (dl) of the subject projection chamber. 

11. Device for synthesizing television stereoscopic images according to Claim 2 
wherein dimmable illumination is placed in the plural subject projection frames (dl), and real 
objects can be displayed with a black surface in the background. 

12. Device for synthesizing television stereoscopic images according to Claim 2 
wherein shelves for real objects (e) made of transparent glass plates are placed in the gaps of 
the half mirrors (e) of subject projection chamber (2), and the real objects are illuminated with 
dimmable illumination. 

13. Device for synthesizing television stereoscopic images according to Claim } 
and Claim 2 wherein operating openings (h) are provided in the back of the shelves for real 
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objects (e) that are made of transparent plates placed horizontally in 12, and real objects are 
inserted from them onto the shelves for real objects (e) and operated. 

14. Device for synthesizing television stereoscopic images according to Claim 1 
and Claim 2 wherein horizontal stick puppets for puppet theater are inserted in place of the real 
objects of 13, these puppets have manipulation sticks attached to the legs of conventional 
puppets, are placed horizontally on the shelves for real objects (e) and are manipulated via the 
operating openings (h). 

15. Device for synthesizing television stereoscopic images according to Claim 1 
and Claim, ? wherein transparent glass is used for half mirrors (cl) (c2). 

16. Device for synthesizing television stereoscopic images according to Claim 1 
wherein mirror (c5) is removed from subject projection chamber (3) and a spatial perception 
plate is provided. 
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Amendment 

November 24, 1988 
Patent Commissioner 

1 . Case September 25, 1987, Patent Application Sho 62-240255 

2. Title of Invention: Device for Synthesizing Television Stereoscopic Images 

3 . Persons making amendment 
Relation to case: Patent applicant 

Address: 2-40-22, Hamigi, Setagaya-ku, Tokyo 
Name: Kobayashi, Yuichi 

4. Object of amendment: Claims of patent specification 

5. Content of amendment: As attached 

Specification 

1. Title of invention: Device for Synthesizing Television Stereoscopic Images 

2. Claims: 

1 . Lens (b) is placed at the distance (y) so that the light bundle coming from a shelf 
for real objects (a) of the subject projection chamber (1) forms an inverted image after passing 
through lens (b), half mirror (cl) is axially tilted and attached at one outer edge of this lens (b) 
and its reflective surface side is the viewing part (x), and its back surface side is subject 
projection chamber (2). 

2. A plurality of subject projection frames (dl) are vertically arrayed in subject 
projection chamber (2), half mirrors (c2) are attached at an angle to the lower edge of each 
frame, transparent glasses (e) that have dimmable illuminations are placed at certain distances 
from these half mirrors (c2), and the half mirror (c2) that is attached to the top stage is 
positioned behind aforementioned half mirror (cl). 

3. Half mirror (c3) in the bottom stage is attached to the lower edge of subject 
projection frame (d2) and tilted downwards, mirror (c4) is attached in the direction of its 
reflection, and mirror (c5) is attached to subject projection chamber (3). 

4. Device for synthesizing television stereoscopic images according to Claim 1 
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wherein the shelf for real objects (a) of the subject projection chamber (1) is a flat plate painted 
black and has a dimmable illumination. 

5. Device for synthesizing television stereoscopic images according to Claim 1 
wherein the phosphor surface of a television (fl) is inserted into the shelf for real objects (a) of 
the subject projection chamber (1) and reproduces an image. 

6. Device for synthesizing television stereoscopic images according to Claim 1 
wherein a mirror (c6) is tilted forward at a 45° angle in place of the shelf for real objects (a) of 
the subject projection chamber (1) and reflects the image of subject projection frame (dl) that 
is placed at a distance (y) from lens (b) in the incident direction. 

7. Device for synthesizing television stereoscopic images according to Claim 2 
wherein a plurality of phosphor surfaces of televisions (fl) are inserted into the plurality of 
subject projection frames (dl) of subject projection chamber (2). 

8. Device for synthesizing television stereoscopic images according to Claim Z 
wherein the phosphor surface of a television (f2) is mounted, is pre-divided multiply on the 
same screen from near field to far field and recorded, the near field is reflected by half mirror 
(c2) of the top stage, the far fields being reflected in distance order by the lower stages, and the 
unnecessary areas are masked by a shielding material (g). 

9. Device for synthesizing television stereoscopic images according to Claim 2 
wherein movie screens (j) are stretched over the plural subject projection frames (dl ) of the 
subject projection chamber (2), the shelf for real objects (e) is Temoved, and a movie projected 
on the entire surface. 

10. Device for synthesizing television stereoscopic images according to Claim 2 
wherein puppet devices that have dimmable illumination are inserted in the plural subject 
projection frames (dl) of the subject projection chamber. 

11. Device for synthesizing television stereoscopic images according to Claim 2 
wherein dimmable illumination is placed in the plural subject projection frames (dl), and real 
objects can be displayed with a black surface in the background 

12. Device for synthesizing television stereoscopic images according to Claim 2 
wherein shelves for real objects (e) made of transparent glass plates are placed in the gaps of 
the half mirrors (e) of subject projection chamber (2), and the real objects are illuminated with 
dimmable illumination. 

13. Device for synthesizing television stereoscopic images according to Claim 1 
and Claim 2 wherein operating openings (h) are provided in the back of the shelves for real 
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objects (e) that are made of transparent plates placed horizontally in 12, and real objects are 
inserted from them onto the shelves for real objects (e) and operated. 

14. Device for synthesizing television stereoscopic images according to Claim 1 
and Claim 2 wherein horizontal stick puppets for puppet theater are inserted in place of the real 
objects of 13, these puppets have manipulation sticks attached to the legs of conventional 
puppets, are placed horizontally on the shelves for real objects (e) and are manipulated via the 
operating openings (h). 

15. Device for synthesizing television stereoscopic images according to Claim I 
and Claim 2 wherein transparent glass is used for half mirrors (cl) (c2). 

16. Device for synthesizing television stereoscopic images according to Claim 1 
wherein mirror (c5) is removed from subject projection chamber (3) and a spatial perception 
plate is provided. 
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